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Description

[0001] The present invention relates to a method of
controlling a washing machine, and more particularly to
amethod of controlling a washing machine that is capable
of easily cleaning a tub.

[0002] In general, a washing machine is an apparatus
that removes contaminants from laundry, such as
clothes, through a process of washing the laundry.
[0003] Washing machines may be classified into a top
loading type washing machine, configured such that the
axis of rotation of a drum is perpendicular to the ground,
and a front loading type washing machine, configured
such that the axis of rotation of a drum is parallel to the
ground.

[0004] In the top loading type washing machine, the
axis of rotation of the drum is substantially perpendicular
to the ground, the drum is provided in a tub for storing
wash water, and washing is performed in a pulsator
mode, in which laundry is washed in the state in which
the laundry is immersed in wash water supplied into the
drum.

[0005] In the pulsator mode, washing is performed by
the friction between wash water and laundry and the ac-
tion of detergent through the rotation of the drum or the
rotation of a pulsator, which is provided in the lower part
of the drum to generate a stream of water. In the pulsator
mode, however, washing is performed only when the
wash water is supplied such that the laundry is immersed
in the wash water. As a result, a large amount of wash
water is used.

[0006] In the front loading type washing machine, the
axis of rotation of the drum is substantially parallel to the
ground, and washing is performed in a drum washing
mode, in which washing is performed by the friction be-
tween the drum, which is rotated by the driving force from
a motor, and laundry and the dropping of the laundry in
the state in which detergent, wash water, and the laundry
are received in the drum.

[0007] In the drum washing mode, the laundry is little
damaged, does not become tangled, and is washed in a
striking and rubbing fashion.

[0008] In a drum washing machine, which performs
washing in the drum washing mode, the axis of rotation
of the drum is substantially parallel to the ground. As a
result, a portion of the drum is immersed in wash water
even when a small amount of wash water is stored in a
tub and the drum. Consequently, washing is performed
by the friction between the drum, which is rotated, and
laundry and by the dropping of the laundry.

[0009] Since the tub is not driven, wash water may be
distributed to the entirety of the inner circumferential sur-
face of the tub when the drum is rotated at a high speed,
in addition to the lower part of the tub. As a result, con-
taminants or scale may accumulate on the entirety of the
inner circumferential surface ofthe tub. In particular, once
contaminants or scale accumulates on the inside surface
of a door or the upper part of the inner circumferential
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surface of the tub and is then dried, itis noteasy toremove
the contaminants or scale therefrom, since they are not
immersed in wash water.

[0010] In orderto solve this problem, in a conventional
drum washing mode, a predetermined amount of wash
water is supplied into the tub and the drum is accelerated
to a specific rotational speed such that the wash water
cleans the inner circumferential surface of the tub while
circulating along the inner circumferential surface of the
tub according to the rotation of the drum.

[0011] In the conventional drum washing mode, how-
ever, if the eccentric amount of the drum exceeds a ref-
erence eccentric amount at a step of accelerating the
drum to a specific rotational speed, the drum is deceler-
ated to a rotational speed of 0 revolutions per minute
(revolutions per minute are hereinafter referred to as
"RPM") or a very low rotational speed, and then a sub-
sequent cycle is performed. That is, if the eccentric
amount of the drum exceeds a reference eccentric
amount at the acceleration step for cleaning the tub, the
cleaning of the tub is omitted. As a result, the success
rate of tub cleaning is reduced.

[0012] Also, in the conventional drum washing mode,
the drum is rotated at a high speed during the supply of
water after laundry is removed from the drum. Conse-
quently, the supplied water is discharged without being
used in a subsequent step, which leads to the waste of
water.

[0013] Meanwhile, detergent may be used for tub
cleaning. The detergent that is generally used for tub
cleaning contains a large amount of chemical compo-
nents that cause water pollution in order to have powerful
washing force, unlike detergent for general washing.
Consequently, the detergent used for tub cleaning is not
environmentally friendly.

[0014] EP 2 725 129 A1 relates to a method for con-
trolling a laundry washing machine wherein water and
detergent is loaded and the washing tub, the drum is
rotated preset high speed in a first rotational direction in
order to perform at least one intermediate spin, reducing
the speed of the drum at a wash speed is reduced, and
the drum is rotated at a preset high level in a second
rotational direction opposite to the first rotational order.
[0015] Accordingly, the presentinvention is directed to
a method of controlling a washing machine that substan-
tially obviates one or more problems due to the limitations
and disadvantages of the related art.

[0016] One objectof the presentinvention is to provide
a method of controlling a washing machine that enables
wash water to easily clean a tub while circulating along
the inner circumferential surface of the tub.

[0017] The object is achieved by the features of the
independent claim 1. Dependent claims refer to preferred
embodiments.

[0018] Additional advantages, objects, and features
will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may
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be learned from practice. The objectives and other ad-
vantages may be realized and attained by the structure
particularly pointed out in the written description and
claims hereof as well as the appended drawings.
[0019] The present invention relates to a method of
controlling a washing machine comprising: a spin-drying
step of accelerating the drum performed at the last stage
of the washing cycle to remove moisture from laundry
received in the drum; a water supply step of supplying
wash water into a tub while rotating a drum at a water
supply rotational speed, the drum being decelerated to
the water supply rotational speed when the spin-drying
step is finished, and then the drum starts to be rotated
atthe water supply rotational speed; an acceleration step
of accelerating the drum and sensing an eccentric
amount of the drum after the water supply step; and a
cleaning step of rotating the drum such that the wash
water cleans an inner circumferential surface of the tub
while being circulated along the inner circumferential sur-
face of the tub by a rotational force of the drum and setting
a rotational speed of the drum based on the sensed ec-
centric amount.

[0020] The cleaning step may include a first cleaning
step of setting the rotational speed of the drum to a first
rotational speed when the sensed eccentric amount ex-
ceeds a reference eccentric amount and a second clean-
ing step of setting the rotational speed of the drum to a
second rotational speed, which is higher than the first
rotational speed, when the sensed eccentric amount is
equal to or less than the reference eccentric amount.
[0021] The first cleaning step may comprise rotating
the drum at the first rotational speed such that the wash
water forms a circulating current for cleaning the inner
circumferential surface of the tub while being circulated
along the inner circumferential surface of the tub by a
rotational force of the drum when the sensed eccentric
amount exceeds a reference eccentric amount.

[0022] The second cleaning step may comprise rotat-
ing the drum at the second rotational speed, which is
higher than the first rotational speed, such that the wash
water forms the circulating current when the sensed ec-
centric amount is equal to or less than the reference ec-
centric amount.

[0023] The first rotational speed may be higher than
the water supply rotational speed and may be lower than
the resonance frequency of a transient period.

[0024] The second rotational speed may be higher
than the resonance frequency of the transient period.
[0025] At the first cleaning step, the eccentric amount
of the drum may be sensed.

[0026] The first cleaning step may be finished when
the eccentricamount of the drum sensed atthe firstclean-
ing step exceeds the reference eccentric amount.
[0027] Atthe water supply step, the eccentric amount
ofthe drum may be sensed, the drum may be accelerated
based on the sensed eccentric amount, and it may be
determined whether the cleaning step is to be performed.
[0028] At the water supply step, the eccentric amount
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of the drum may be sensed, the drum may be accelerated
based on the sensed eccentric amount, and it may be
determined whether the first cleaning step or the second
cleaning step is to be performed. In other words, only
one selected from between the first cleaning step and
the second cleaning step may be performed after the
acceleration step depending on the sensed eccentric
amount of the drum.

[0029] The water supply rotational speed may be the
minimum rotational speed at which the laundry moving
along the drum is prevented from being separated from
the inner circumferential surface of the drum due to a
centrifugal force.

[0030] At the water supply step, the wash water may
be supplied into the tub up to a predetermined water level,
and a drainage pump may be turned off.

[0031] At the cleaning step, the drainage pump may
be turned off in order to prevent the wash water supplied
at the water supply step from being discharged.

[0032] The predetermined water level may be equal to
or greater than the height from the lower end of the tub
to the lower end of the drum.

[0033] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
present invention as claimed.

[0034] The accompanying drawings, which are includ-
ed to provide a further understanding of the present in-
vention and are incorporated in and constitute a part of
this application, illustrate embodiment(s) of the present
invention and together with the description serve to ex-
plain the principle of the present invention. In the draw-
ings:

FIG. 1 is a sectional view schematically showing the
construction of a washing machine according to an
embodiment of the present invention;

FIG. 2 is an enlarged view showing part | of FIG. 1
to describe the flow of wash water;

FIG. 3 is an enlarged view showing part Il of FIG. 1
to describe the level of wash water;

FIG. 4 is a block diagram showing the control rela-
tionship between main elements of the washing ma-
chine shown in FIG. 1;

FIG. 5 is a graph showing a change in the rotational
speed of a drum over time in a method of controlling
a washing machine according to an embodiment of
the present invention; and

FIG. 6 is a flowchart showing the method of control-
ling the washing machine according to the embodi-
ment of the present invention.

[0035] Hereinafter, a washing machine and a method
of cleaning a tub of the washing machine according to
various embodiments will be described in detail with ref-
erence to the accompanying drawings. The following em-
bodiments are illustrative for understanding of the inven-
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tion, and it should be noted that the present invention
can be variously modified in manners different from the
embodiments described herein. In the following descrip-
tion of the presentinvention, however, a detailed descrip-
tion of known functions or configurations incorporated
herein will be omitted when it may make the subject mat-
ter of the present invention rather unclear. Also, in the
accompanying drawings, the size of some elements may
be exaggerated, rather than shown in actual scale, to
promote understanding of the invention.

[0036] It will be understood that although the terms
"first" and "second" may be used herein to describe var-
ious components, these components are not to be limited
by these terms. These terms are only used to distinguish
one component from another component.

[0037] In addition, the terminology used in the present
application is for the purpose of describing particular em-
bodiments only and is not intended to limit the scope of
right of the invention. The singular form is intended to
include the plural form as well, unless the context clearly
indicates otherwise. In the present application, it will be
further understood that the terms "comprises",
includes," etc. specify the presence of stated features,
integers, steps, operations, elements, components, or
combinations thereof, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, or combinations
thereof.

[0038] FIG.1isasectional view schematically showing
the construction of a washing machine 1 according to an
embodiment of the present invention.

[0039] Referring to FIG. 1, the washing machine 1 in-
cludes a cabinet 10 having a laundry introduction port 11
formed in the front thereof, a door 13 mounted to the
laundry introduction port 11 of the cabinet 10 for opening
and closing the laundry introduction port 11, a tub 30
mounted in the cabinet 10 for storing wash water, a driv-
ing unit 50 including a motor 51 mounted to the tub 30
for generating driving force and a shaft 55 connected to
the motor 51, a drum 40 connected to the shaft 55 for
washing laundry using the driving force from the motor
51, a water supply unit 60 for supplying water containing
detergent or clean water containing no detergent into the
tub 30, and a control panel 17 including an input unit 19
for allowing a user to input various control commands
and a display unit (not shown) for displaying the opera-
tional state of the washing machine.

[0040] Inthis specification, washwaterforwashingand
cleaning water for cleaning a gasket 15, the door 13, the
tub 30, and the drum 40 are referred to as wash water.

[0041] In FIG. 1, there is shown a direct connection
type driving structure in which the motor 51 is directly
connected to the shaft 55 in order to drive the drum 40.
However, the present invention is not limited thereto. In
addition, there is shown a structure in which the control
panel 17 is provided at the front of the cabinet 10. How-
ever, the present invention is not limited thereto.

[0042] Thecabinet10defines the external appearance
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of the washing machine 1, and the door 13 is hingedly
connected to the front of the cabinet 10 in order to selec-
tively open or close the laundry introduction port 11. Con-
sequently, the user may open the door 13 to put laundry
in the drum 40 or remove the laundry from the drum 40.
[0043] The inside surface 14 of the door 13, which fac-
es the drum 40, protrudes toward the drum 40. When the
user pushes the door 13 to close the door, therefore,
laundry is washed while being contained in the drum 40,
since a portion of the inside surface of the door is located
inside the drum 40. Consequently, the laundry is prevent-
ed from being discharged outside the drum 40 during the
rotation of the drum 40.

[0044] The tub 30 is provided in the cabinet 10 so as
to receive wash water. Wash water from an external wa-
ter supply source is supplied into the tub 30. In addition,
the tub 30 is formed in an approximately cylindrical
shape, and may be defined by the circumferential surface
and opposite ends thereof. The front end of the tub 30
defines the front surface 33 of the tub 30, and the rear
end of the tub 30 defines the rear surface 35 of the tub
30. The tub 30 is provided in the front surface 33 thereof
with a front opening, which is formed at a position corre-
sponding to the laundry introduction port 11 of the cabinet
10 such that the inside and the outside of the drum 40
communicate with each other through the front opening.
[0045] The circumferential surface of tub 30 is elasti-
cally supported by a spring 21 and a damper 23 mounted
inside the cabinet 10. In addition, the tub 30 cannotrotate,
since the circumferential surface of tub 30 is directly sup-
ported by the spring 21 and the damper 23. Consequent-
ly, rotational force from the motor 51 is not transmitted
to the tub 30, unlike the drum 40.

[0046] Thewatersupplyunit60is provided atthe upper
side of the tub 30. The water supply unit 60 includes a
water supply valve 61 for controlling the flow of clean
water supplied through an external hose, a water supply
hose 62 for guiding the water that has passed through
the water supply valve 61, a detergent supply device 63
for mixing the water that has passed through the water
supply hose 62 with detergent and discharging the mix-
ture, and a water supply pipe, having one end connected
to the discharge port of the detergent supply device 63
and the other end connected to the upper part of the tub
30, for guiding water containing detergent or clean water
containing no detergent, discharged from the detergent
supply device 63, into the tub 30.

[0047] As shown in FIG. 1, the water supply pipe may
include a first water supply pipe 64 and a second water
supply pipe 65, although the water supply pipe may be
a single pipe.

[0048] The first water supply pipe 64 and the second
water supply pipe 65 are spaced apart from each other
in the longitudinal direction of the tub 30. In particular,
the first water supply pipe 64 and the second water supply
pipe 65 may be disposed at a position corresponding to
a frequently contaminated portion of the inner circumfer-
ential surface of the tub 30 or the outer circumferential
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surface of the drum 40 such that wash water is directly
sprayed to the frequently contaminated portion of the in-
ner circumferential surface of the tub 30 or the outer cir-
cumferential surface of the drum 40. In addition, the first
water supply pipe 64 and the second water supply pipe
65 may be bellows pipes, which prevent vibration from
the tub 30 from being transmitted to the detergent supply
device 63.

[0049] Meanwhile, in this embodiment, the water sup-
ply pipe is described as being a single pipe or as including
a first water supply pipe 64 and a second water supply
pipe 65. However, the present invention is not limited
thereto. A various number of water supply pipes may be
additionally disposed depending on the contamination
pattern of the tub 30 or the drum 40.

[0050] Inaddition, a drainage device for draining water
is provided at the lower side of the tub 30. The drainage
device includes a drainage pump 71 for providing the
power necessary to discharge the wash water received
in the tub 30, a first drainage pipe 73, having one end
connected to the lower side of the tub and the other end
connected to the drainage pump 71, for guiding the wash
water received in the tub 30 to the drainage pump 71,
and a second drainage pipe 75, having one end connect-
ed to the drainage pump 71 and the other end connected
to the rear surface of the cabinet 10, for guiding the wash
water from the drainage pump 71 outside the cabinet 10.
The first drainage pipe 73 may be a bellows pipe, which
prevents vibration from the tub 30 from being transmitted
to the drainage pump 71.

[0051] Meanwhile, a water level sensing device is pro-
vided in the space between the cabinet 10 and the tub
30. The water level sensing device includes an air cham-
ber 81 connected to the side surface of the first drainage
pipe 73, which is a bellows pipe, the air chamber 81 being
filled with a predetermined amount of air, a water level
sensing tube 83 connected to the air chamber 81, the
water level sensing tube 83 being filled with air transmit
pressure, and a pressure sensor 85 connected to the
water level sensing tube 83 for sensing the level of wash
water based on the pressure transmitted through the air
in the water level sensing tube 83. When the water level
ofthe tub 30 increases and thus water pressure increases
at the portion of the tub to which the air chamber 81 is
connected, therefore, the pressure sensor 85 senses the
increased water pressure through the air chamber 81
and the water level sensing tube 83, thereby sensing the
water level in the tub.

[0052] The water level sensing device is described as
including a pressure sensor 85. However, the present
invention is not limited thereto. For example, the water
level sensing device may include a device for measuring
the quantity of wash water, rather than water pressure,
such as a flow meter.

[0053] The gasket 15 is provided between the front of
the cabinet 10 and the front opening in the tub 30. The
gasket 15 prevents wash water from being introduced
into the gap between the door 13 and the front opening
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in the tub 30, which exists because the tub 30 and the
cabinet 10 are spaced apart from each other by a pre-
determined distance, i.e. the gap between the front of
the cabinet 10 and the front opening in the tub 30.
[0054] The gasket 15 is made of a soft material so as
to prevent the vibration of the tub 30, which is caused by
the vibration of the motor 51, from being transmitted to
the cabinet 10 via the gasket 15. The gasket 15 includes
a door side part 151 and a tub side part 152. In FIG. 3,
the tub side part 152 is concave. However, the present
invention is not limited thereto. The tub side part 152 may
have various shapes.

[0055] The drum 40 is rotatably provided in the tub 30
so as to receive laundry. The drum 40 is formed in an
approximately cylindrical shape. Like the tub 30, the drum
40 may be defined by the circumferential surface and
opposite ends thereof. The front end of the drum 40 de-
fines the front surface 43 of the drum 40, and the rear
end of the drum 40 defines the rear surface 45 of the
drum 40.

[0056] The rear surface 45 of the drum 40 is directly
connected to the shaft 55, which is connected to the mo-
tor 51, such that the drum 40 receives rotational force
from the motor 51. In addition, the drum 40 is provided
on the inner circumferential surface thereof with lifters 49
for lifting and dropping the laundry or some of the wash
water received in the drum 40 when the drum 40 is rotated
by the motor 51. When the drum 40 is rotated by the
motor 51, the lifters 49 are rotated together with the drum
40 to lift and drop the laundry or some of the wash water
on one side surface of the drum 40.

[0057] The drum40 is provided in the side wall thereof,
i.e. the circumferential surface thereof, thereof with a plu-
rality of through holes 47. The drum 40 communicates
with the tub 30 via the through holes 47. When a prede-
termined level of wash water is supplied to the tub 30,
the drum 40 is immersed in the wash water, with the result
that some of the wash water is introduced into the drum
via the through holes 47.

[0058] Theflow of washwaterwillbe described in detail
with reference to FIG. 2. FIG. 2is an enlarged view show-
ing part | of FIG. 1 to describe the flow of wash water.
[0059] ReferringtoFIG.2,thereis showna flow pattern
including a first flow 91, in which wash water circulates
along a tub circumferential gap 37 by the rotational force
of the drum 40, a second flow 92, in which wash water
drops from the upper part of the front end of the tub 30,
i.e. the upper part of the front surface 33 of the tub 30,
through a tub front gap 36, and a third flow 93, in which
wash water rises from the lower part of the front end of
the tub 30, i.e. the lower part of the front surface 33 of
the tub 30, through the tub front gap 36.

[0060] The first flow 91 is a flow pattern in which wash
water cleans the inner circumferential surface of the tub
30 and the outer circumferential surface of the drum 40
while circulating therealong and in which some of the
wash water joins the second flow 92 and then drops from
the upper parts of the front and rear surfaces 33 and 35
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of the tub 30.

[0061] The second flow 92 is a flow pattern in which
wash water rises to the upper part of the front surface 33
or the rear surface 35 of the tub 30 and then drops so as
to circulate. Wash water may circulate even when the
wash water does not rise to the uppermost part of the
tub 30. In addition, wash water may circulate even when
the wash water does not move along the inner circum-
ferential surface of the tub 30. Consequently, the second
flow 92 includes the flow of wash water that does not
move along the inner circumferential surface of the tub
30. Meanwhile, the second flow 92 cleans the inside sur-
face 14 of the door, the front and rear surfaces of the tub
30 and the drum 40, and the gasket 15.

[0062] The third flow 93 is a flow pattern in which wash
water comes into tight contact with the inner circumfer-
ential surface of the tub 30 due to the centrifugal force
generated from the wash water due to the movement of
the wash water and is then pushed to the opposite ends
of the tub 30. The third flow 93 may clean the gasket 15
and the lower part of the inside surface 14 of the door.
[0063] Meanwhile, in order for the wash water to cir-
culate, i.e. move, along the inner circumferential surface
of the tub 30 due to the rotational force of the drum 40,
at least a portion of the outer circumferential surface of
the drum 40 must contact the wash water. To this end,
wash water is supplied into the tub up to a predetermined
water level.

[0064] The level of wash water will be described with
reference to FIG. 3. FIG. 3 is an enlarged view showing
part Il of FIG. 1 to describe the level of wash water.
[0065] Referringto FIG. 3, a predetermined level 95 of
wash water is equal to or greater than at least the height
from the lower end of the tub 30 to the lower end of the
drum 40, i.e. the minimum level 97. The reason for this
is that wash water can flow due to the friction between
the drum 40 only when at least a portion of the drum 40
contacts the wash water.

[0066] In addition, the predetermined level 95 of wash
water may be set to be higher such that the user can
directly check the flow of the wash water during the clean-
ing operation through the door 13. That is, the predeter-
mined level 95 of wash water may be set to such an
extent that the user can visually check whether the tub
30 is being cleaned while viewing the interior of the drum
40 through the door 13.

[0067] Meanwhile, the predetermined level 95 of wash
water does not have an upper limit. Generally, however,
the predetermined level 95 of wash water is set to be
lower than a full water level 96. The full water level 96 is
alevel at which the tub 30 and the drum 40 are fully filled
with wash water such that the wash water may overflow
the gasket 15.

[0068] If the predetermined level 95 of wash water is
set to the full water level 96, the wash water may be
pushed to the door 13, whereby the wash water may leak.
In addition, the frictional force between the drum 40 and
the wash water increases, with the result that noise and
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vibration may be caused, and the motor 51 may be over-
loaded.

[0069] The predetermined level of wash water equally
applies to a tilted type washing machine 1, in which the
shaft 55 is inclined at a predetermined angle with respect
tothe ground, in addition to the washing machine 1 shown
in FIGs. 1 to 3, in which the shaft 55 is parallel to the
ground. Of course, in this case, the height of the front
part of the drum immersed in the wash water and the
height of the rear part of the drum immersed in the wash
water may be different, since the front part of the drum
40 is higher from the ground than the rear part of the
drum 40.

[0070] Meanwhile, the input unit 19, which allows the
user to input a command for cleaning the inner circum-
ferential surface of the tub 30, may be further provided
at the position at which the control panel 17 is located.
That is, in a general washing machine 1, a rotary knob
or buttons for allowing the user to input a command for
operating the washing machine 1 are provided on the
control panel. Consequently, the input unit 19, which al-
lows the user to input a command for cleaning the tub
30, may be provided at the rotary knob, or an additional
button may be provided. Of course, the washing machine
may be configured such that the tub 30 can also be
cleaned when a conventional operation mode is input.
Consequently, the operation of cleaning the inner circum-
ferential surface of the tub 30 may be performed by de-
fault or optionally.

[0071] Referring to FIG. 4, the washing machine in-
cludes an eccentric amount sensing unit 82, a vibration
amount sensing unit 84, a water supply unit 60, a driving
unit 50, and a controller 100, as elements for performing
a control method, a description of which will follow. In the
following description, the term "laundry" means clothes.
[0072] The eccentric amount sensing unit 82 senses
the eccentric amount of the drum 40. For example, the
eccentric amount sensing unit 82 may sense the eccen-
tric amount of the drum 40 based on variation in the ro-
tational speed of the driving unit 50, which is changed
depending on the distribution of laundry. To this end, a
speed sensing unit (not shown) for sensing the rotational
speed of the driving unit 50 may be provided separately
from the driving unit 50. Alternatively, an output current
value of the driving unit 50 may be measured using a
current sensing unit (not shown), such as an encoder,
provided in the driving unit 50, and the eccentric amount
may be sensed based on a change in the output current
value. The eccentric amount sensing unit 82 transmits
the sensed eccentric amount of the drum 40 to the con-
troller 100 such that the controller 100 can control the
water supply unit 60 or the driving unit 50.

[0073] The vibration amount sensing unit 84, which
senses vibration generated during the rotation of the
drum 40, may be provided separately from the eccentric
amount sensing unit 82. The vibration amount sensing
unit 84 may sense the vibration amount based on the
displacement or vibration cycle of a mass body that
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moves according to vibration generated during the rota-
tion of the drum 40. The vibration amount sensing unit
84 transmits the sensed vibration amount of the drum 40
to the controller 100 such that the controller 100 can con-
trol the water supply unit 60 or the driving unit 50.
[0074] The water supply unit 60 may supply water con-
taining detergent or clean water containing no detergent
into the tub 30.

[0075] The driving unit 50 provides the driving force
necessary to rotate the drum 40. In this embodiment, the
driving unit 50 includes the motor 51 and the shaft 55
having one end connected to the motor 51 and the other
end connected to the drum 40.

[0076] The controller 100 controls the driving unit 50
according to a signal input through the input unit or a
process that is input in advance to perform a washing
process including a washing cycle, a rinsing cycle, and
a spin-drying cycle. During the washing process, the con-
troller 100 continuously receives signals generated by
the eccentric amount sensing unit 82 and the vibration
amount sensing unit 84 to control the water supply unit
60 and the driving unit 50. In addition, the controller 100
controls the display unit to display respective steps.
[0077] Specifically, the controller 100 controls the wa-
ter supply unit 60 to set the level of wash water in the tub
30 and controls the driving unit 50 to set the rotational
speed of the motor 51 such that the wash water supplied
into the tub 30 cleans the inner circumferential surface
of the tub 30 while being circulated along the inner cir-
cumferential surface of the tub 30 by the rotational force
ofthe drum 40 and then cleans the door 13 and the gasket
15 while dropping from the upper parts of the opposite
ends of the tub 30.

[0078] Hereinafter,amethod of controlling the washing
machine 1 according to an embodiment of the present
invention will be described in detail with reference to FIG.
5. FIG. 5 is a graph showing a change in the rotational
speed of the drum 40 over time in a method of controlling
a washing machine according to an embodiment of the
present invention.

[0079] Referring to FIG. 5, the method of controlling
the washing machine according to the embodiment of
the present invention includes a spin-drying step (S100),
a water supply step (S210), an acceleration step (S230),
and a cleaning step (S250).

[0080] The spin-drying step (S100) is a step of rotating
the drum 40 at a spin-drying rotational speed (denoted
as "RPM D" in Fig.5) to remove moisture from laundry
received in the drum 40. Generally, a washing process
includes a washing cycle, a rinsing cycle, and a spin-
drying cycle. Each cycle may include a spin-drying step
(S100) of removing moisture from laundry. That is, the
spin-drying step (S100) does not fixedly belong to a spe-
cific one selected from among the washing cycle, the
rinsing cycle, and the spin-drying cycle, but may belong
to any cycle in order to improve efficiency. For example,
the spin-drying step may be included in the washing cycle
or the rinsing cycle.
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[0081] In the method of controlling the washing ma-
chine according to the embodiment of the present inven-
tion, the case in which the spin-drying step (S100) is spin
drying for washing performed at the last stage of the
washing cycle will be described by way of example.
[0082] The spin-drying step (S100) is a step at which
the drum 40 is rotated at the spin-drying rotational speed
(RPM D) for a predetermined time and then is deceler-
ated to a water supply rotational speed (denoted as "RPM
S"inFig. 5), a description of which will follow, to discharge
the wash water containing the detergent and the contam-
inants, removed from the laundry, from the tub 30. At this
time, the drum 40 may be decelerated to the water supply
rotational speed (RPM S) without being stopped while
being rotated at the spin-drying rotational speed (RPM
D). In order to smoothly discharge the wash water, the
spin-drying step (S100) is performed in the state in which
the drainage pump 71 is on.

[0083] When the spin-drying step (S100) is performed,
the wash water containing the detergentis removed from
the laundry in the state in which the laundry is in tight
contact with the inner circumferential surface of the drum
40. In addition, a considerable amount of detergent and
contaminants of the laundry in the tub 30 is removed.
Consequently, the water supply step (S210), the accel-
eration step (S230), and the cleaning step (S250) may
be performed in the state in which the degree of contam-
ination is relatively low, i.e. in the state in which a con-
siderable amount of detergent and contaminants is re-
moved.

[0084] The watersupply step (S210)is performed after
the spin-drying step (S100). The water supply step
(S210) is a step of supplying wash water into the tub 30
from outside. At the water supply step (S210), the drum
40 is rotated at the water supply rotational speed (RPM
S).

[0085] At the water supply step (S210), the drainage
pump 71 remains off until a predetermined time of a rins-
ing step (S300) of the rinsing cycle. Consequently, the
wash water supplied at the water supply step (S210) is
not discharged from the tub while the cleaning step
(S250) is performed such that the wash water can be
used as rinsing water at the subsequent rinsing step
(S300). At the rinsing step (S300), therefore, itis not nec-
essary to further supply an amount of wash water corre-
sponding to the amount of the wash water supplied at
the water supply step (S210).

[0086] Meanwhile, the rotation of the drum 40 is not
stopped when the spin-drying step (S100) is switched to
the water supply step (S210). The drum 40 is decelerated
to the water supply rotational speed (RPM S) at the end
of the spin-drying step (S100) and then starts to rotate
at the water supply rotational speed (RPM S) at the be-
ginning of the water supply step (S210).

[0087] The watersupplyrotational speed (RPM S) may
be defined as the minimum rotational speed at which the
laundry moving along the drum 40 is prevented from be-
ing separated from the inner circumferential surface of
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the drum 40 due to centrifugal force. That is, when the
drum 40 is rotated, a centrifugal force of 1G or higher
may be applied to the laundry. The water supply rotational
speed (RPM S), which is the rotational speed at which
the laundry comes into tight contact with the inner cir-
cumferential surface of the drum 40, may range from
about 60 to 110 revolutions per minute, RPM. However,
the water supply rotational speed (RPM S) may be set
to 108 RPM in consideration of the subsequent cleaning
step (S250).

[0088] If the water supply rotational speed (RPM S) is
too high, the pressure sensor 85, which measures the
water level, may malfunction. That is, when the drum 40
is rotated at a high rotational speed, the level of the wash
water at one side of the drum 40 rises, whereas the level
of the wash water at the other side of the drum 40 drops.
In the case in which the firstdrainage pipe 73 is connected
to the side at which the level of the wash water rises, the
water pressure applied to the first drainage pipe 73 in-
creases with the rise in the water level. At this time, the
force of the increased water pressure is applied to the
air chamber 81, which is connected to the side surface
ofthe firstdrainage pipe 73, whereby the pressure sensor
85 may sense a water level higher than the actual water
level. In order to prevent the pressure sensor 85 from
incorrectly sensing the water level, therefore, it is neces-
sary to set the water supply rotational speed (RPM S) to
a rotational speed at which the water pressure increases
due to the rotation of the drum 40.

[0089] At the water supply step (S210), wash water is
suppliedintothe tub 30 up to a predetermined water level.
As previously described, at the water supply step (S210),
wash water is supplied such that the predetermined level
of wash water is equal to or higher than the height from
the lower end of the tub 30 to the lower end of the drum
40, i.e. the minimum level. Particularly, at the water sup-
ply step (S210), wash water may be supplied to such an
extent that the user can visually check whether the tub
30 is being cleaned while viewing the interior of the drum
40through the door. Atthis time, the predetermined water
level may be lower than a full water level, i.e. a water
level at which the tub 30 and the drum 40 are fully filled
with wash water such that the wash water may overflow
the gasket.

[0090] Meanwhile,laundryreceived inthe drum40 has
different water content ratios depending on the kind of
laundry. Consequently, when the spin-drying step
(S100), at which moisture is removed from the laundry,
is performed, the distribution of the moisture contained
in the laundry received in the drum 40 is changed, with
the result that the eccentric amount of the drum 40 may
be changed. In addition, during the water supply step
(S210), the laundry received in the drum 40 remains in
tight contact with the inner circumferential surface of the
drum 40. However, the distribution of the moisture con-
tained in the laundry received in the drum 40 may be
partially changed due to the supply of wash water.
[0091] At the water supply step (S210), therefore, the
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eccentric amount of the drum may be sensed before the
acceleration step (S230), at which the drum 40 is accel-
erated, is performed. Here, eccentricity means a phe-
nomenon in which the laundry, i.e. the clothes, is biased
to one side of the drum 40 due to tangling of the laundry,
whereby one side of the drum becomes heavier on the
basis of the center of the drum 40, and an eccentric
amount means the degree of eccentricity, expressed as
a value. When the drum 40 is rotated at a high speed in
the state in which the laundry in the drum 40 is eccentric,
forexample, when the laundry is spin-dried, vibration and
noise may be generated due to imbalance between the
geometrical center of the axis of rotation of the drum 40
and the actual center of gravity of the drum 40.

[0092] When the eccentric amount sensed at the water
supply step (S210) is equal to or less than a reference
eccentric amount, the acceleration step (S230) is per-
formed. When the sensed eccentric amount is greater
than the reference eccentric amount, the drainage pump
71 is turned on to drain the residual wash water from the
tub 30. Subsequently, the water supply step (S210) is
performed again to sense the eccentric amount. The
above operation is repeatedly performed until the sensed
eccentric amount is equal to or less than the reference
eccentricamount. However, ifthe above operation is per-
formed too many times, energy consumption, that is,
power consumption, increases. Consequently, all steps
may be finished if the above operation is repeated a pre-
determined number of times.

[0093] The acceleration step (S230) is a step that is
performed between the water supply step (S210) and the
cleaning step (S250). At the acceleration step (S230),
the drum 40 is accelerated to perform the cleaning step
(S250). At the acceleration step (S230), the eccentric
amount of the drum 40 is sensed during the acceleration
of the drum 40. The acceleration step (S230) includes a
first acceleration step (S231) and a second acceleration
step (S233). Although the eccentric amount of the drum
40 is described as being sensed during the acceleration
ofthe drum 40, the presentinvention is notlimited thereto.
The vibration amount of the drum 40 may be sensed.
The vibration amount of the drum 40 is based on the
eccentric amount of the drum 40. When the vibration
amount of the drum 40 may be sensed, therefore, the
eccentric amount of the drum 40 may also be sensed.
[0094] The first acceleration step (S231) is a step at
which the eccentric amount of the drum 40 is sensed
while the drum 40 is accelerated. When the sensed ec-
centricamountis not greater than the reference eccentric
amount, the drum 40 is accelerated to a second rotational
speed (denoted as "RPM 2" in Fig. 5), which is the rota-
tional speed of the drum 40 at a second cleaning step
(S251), a description of which will follow. Subsequently,
the second cleaning step (S251) is performed. When the
sensed eccentric amount is greater than the reference
eccentric amount, the first acceleration step (S231) is
stopped at the time C at which the eccentric amount ex-
ceeds the reference eccentric amount, and the second
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acceleration step (S233) is performed.

[0095] At the second acceleration step (S233), the
drum 40 is accelerated, but the eccentric amount of the
drum 40 is not sensed. At the second acceleration step
(8233), the drum 40 is accelerated to a first rotational
speed (denoted as "RPM 1" in Fig. 5), which is lower than
the second rotational speed (RPM 2). Since the eccentric
amount of the drum 40 is greater than the reference ec-
centric amount, the drum 40 may vibrate severely. For
this reason, the first rotational speed (RPM 1) is set to
be lower than the rotational speed of the drum 40 at the
time C at which the eccentric amount exceeds the refer-
ence eccentric amount. Consequently, the acceleration
of the drum 40 at the second acceleration step (S233)
has a negative value. Subsequently, a first cleaning step
(S253) is performed.

[0096] Consequently, the success rate at the cleaning
step (S250) is higher than in a conventional control meth-
od, in which, when the eccentric amount exceeds the
reference eccentric amount in the acceleration period,
the rotation of the drum 40 is stopped, whereby the clean-
ing step (S250) is no longer performed.

[0097] The cleaning step (S250) is a step of rotating
the drum 40 such that wash water cleans the inner cir-
cumferential surface of the tub 30 while being circulated
along the inner circumferential surface of the tub 30 by
the rotational force of the drum 40. At the cleaning step
(8250), no wash water is supplied into the tub 30, and
the drainage pump 71 remains off in order to prevent the
discharge of wash water.

[0098] At the cleaning step (S250), wash water circu-
lates according to the flow pattern, which includes the
first to third flows 91, 92, and 93. The wash water circu-
lating according to the flow pattern may be defined as a
circulating current. According to the first to third flows 91,
92, and 93, the circulating current includes all flows of
wash water circulating between the tub 30 and the drum
40 together with the flow of wash water moving along the
inner circumferential surface of the tub 30. The inner cir-
cumferential surface of the tub 30, the outer circumfer-
ential surface of the drum 40, the gasket 15 and the inside
surface 14 of the door are cleaned by the circulating cur-
rent having the flow pattern.

[0099] In addition, at the cleaning step (S250), the ro-
tational speed of the drum 40 may be set to any of at
least two rotational speeds depending on the eccentric
amount sensed at the acceleration step (S230), as pre-
viously described. In this embodiment, the rotational
speed of the drum 40 is set to one of two rotational
speeds.

[0100] The cleaning step (S250) includes a first clean-
ing step (S253), at which the rotational speed of the drum
40 is set to the first rotational speed (RPM 1) when the
eccentricamount sensed at the acceleration step (S230),
i.e. the first acceleration step (S231), is greater than the
reference eccentric amount, and a second cleaning step
(8251), at which the rotational speed of the drum 40 is
setto the second rotational speed (RPM 2), which is high-
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er than the first rotational speed (RPM 1), when the ec-
centric amount sensed at the acceleration step (S230),
i.e. the first acceleration step (S231), is equal to or less
than the reference eccentric amount.

[0101] The first cleaning step (S253) and the second
cleaning step (S251) are selectively performed. That is,
only one selected from between the first cleaning step
(S253) and the second cleaning step (S251)is performed
after the acceleration step (S230) depending on the ec-
centric amount of the drum 40.

[0102] The first cleaning step (S253) is a step at which
the drum 40 is rotated at the first rotational speed (RPM
1), which is higher than the water supply rotational speed
(RPM S), such that wash waterforms a circulating current
for cleaning the inner circumferential surface of the tub
30, the door 13, and the gasket 15 while being circulated
along the inner circumferential surface of the tub 30 by
the rotational force of the drum 40. The reason for this is
that such a circulating current is not formed when the
drum 40 is only rotated at the water supply rotational
speed (RPM S).

[0103] In addition, the first rotational speed (RPM 1) of
the first cleaning step (S253) is set to be lower than the
resonance frequency of a transient period. When the
drum 40 is rotated in the transient period, resonance oc-
curs in the washing machine 1, with the result that the
magnitudes of noise and vibration of the washing ma-
chine considerably increase, since the eccentric amount
of the drum 40 exceeds the reference eccentric amount.
Such noise and vibration of the washing machine 1 make
the user uncomfortable, and moreover disturb the accel-
eration of the drum 40.

[0104] Here, the transient period may be defined as a
predetermined rotational speed range including one or
more resonance frequencies at which resonance occurs
depending on the system of the washing machine 1. The
transient period is a unique vibration characteristic that
occurs depending on the system of the washing machine
1 when the system of the washing machine 1 is set. The
transient period is changed depending on the system of
the washing machine 1. For example, the washing ma-
chine 1 according to the embodiment of the present in-
vention may have a first transient period range of about
130 to 150 RPM and a second transient period range of
about 150 to 180 RPM.

[0105] At the first cleaning step (S253), therefore, the
first rotational speed (RPM 1) is set to about 108 to 120
RPM, and the eccentric amount of the drum 40 is addi-
tionally sensed. Only when the sensed eccentric amount
is equal to or less than the reference eccentric amount,
the first cleaning step (S253) is performed. When the
sensed eccentric amount exceeds the reference eccen-
tric amount, the first cleaning step (S253) is finished.
[0106] As described above, the second cleaning step
(S251) and the first cleaning step (S253) are selectively
performed. The second cleaning step (S251) is a step at
which the drum 40 is rotated at the second rotational
speed (RPM 2), which is higher than the first rotational
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speed (RPM 1), such that the wash water forms the cir-
culating current. The second rotational speed (RPM 2)
is set to about 180 RPM, which is higher than the reso-
nance frequency of the transient period.

[0107] Atthe second cleaning step (S251), the eccen-
tric amount of the drum 40 may be sensed while the drum
40 is rotated at the second rotational speed (RPM 2).
When the eccentric amount sensed at the acceleration
step (S230) does not exceed the reference eccentric
amount, however, the eccentric amount of the drum 40
is not greatly changed in most cases. Consequently, the
eccentric amount of the drum 40 may not be sensed in
order to reduce the time necessary to clean the tub 30.
[0108] When the cleaning step (S250) is finished, the
drum 40 is no longer rotated, and is stopped. Subse-
quently, a rinsing cycle including a rinsing step (S300) is
performed.

[0109] Additional supply of water may be performed
for the rinsing cycle. Such additional supply of water is
performed in order to supply an amount of wash water
determined by subtracting the amount of wash water sup-
plied at the water supply step (S210) from the amount of
wash water necessary to perform the rinsing cycle. Even
when wash water is supplied at the water supply step
(S210), therefore, only the amount of wash water ob-
tained by subtracting the supplied amount of wash water
from the amount of wash water necessary to perform the
rinsing cycle is additionally supplied at the subsequent
rinsing cycle. Consequently, alarger amount of wash wa-
ter need not be used in order to perform the cleaning step
(S250).

[0110] Whentherinsing cycle includingthe rinsing step
(S300) is finished, a spin-drying cycle including a spin-
drying step (S500) is performed.

[0111] Meanwhile, the method of controlling the wash-
ing machine 1 according to the embodiment of the
present invention may further include a course recogni-
tion step (not shown) of recognizing at least one from
among a plurality of courses including the cleaning step
(S250) of cleaning the tub 30. At the course recognition
step, various washing courses for performing washing
may be selected.

[0112] The user may perform manipulation through the
input unit provided at the position at which the control
panel is located such that the cleaning step (S250) is
performed by default or optionally. If the user does not
select the cleaning step (S250), the cleaning step (S250)
may be performed as described above, i.e. by default.
When the user selects the cleaning step (S250) through
the input unit, i.e. when the cleaning step (S250) is op-
tionally performed, the cleaning step (S250) may be rec-
ognized at the course recognition step, and control may
be performed such that the cleaning step (S250) is per-
formed immediately before the rinsing cycle is finished.
In the case in which the user selects the cleaning step
(8250) such that the cleaning step (S250) is performed
optionally, improved effects due to the execution of the
cleaning step (S250) are expected. Consequently, con-
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trol may be performed such that the cleaning step (S250)
is performed after contaminants are removed from the
tub 30 through the execution of at least one rinsing step
(S300).

[0113] The steps ofthe method of controlling the wash-
ing machine according to the embodiment of the present
invention will be described in detail with reference to FIG.
6. FIG. 6 is a flowchart showing the method of controlling
the washing machine according to the embodiment of
the present invention. In the method of controlling the
washing machine shown in FIG. 6, the spin-drying step
(S100) is omitted.

[0114] Referring to FIG. 6, first, the eccentric amount
of the drum 40 is sensed while wash water is supplied
during the rotation of the drum 40 at the water supply
rotational speed (RPM S) (S610).

[0115] When the eccentric amount sensed while the
drum 40 is rotated at the water supply rotational speed
does not exceed the reference eccentric amount (S620-
Y), the eccentric amount of the drum 40 is continuously
sensed while the drum 40 is accelerated (S630).

[0116] When the eccentric amount sensed while the
drum 40 is rotated at the water supply rotational speed
exceeds the reference eccentric amount (S620-N), all of
the wash water is drained from the tub 30 (S621), the
drum 40 is rotated at the water supply rotational speed,
and the eccentric amount of the drum 40 is sensed while
wash water is supplied (S610).

[0117] When the eccentric amount of the accelerated
drum 40 does not exceed the reference eccentricamount
(S640-Y), the drum 40 is rotated at the second rotational
speed (RPM 2) (S650). Subsequently, the cleaning step
(S250) s finished after the lapse of a predetermined time.
[0118] When the eccentric amount of the accelerated
drum 40 exceeds the reference eccentric amount (S640-
N), the drum 40 is decelerated to the first rotational speed
(RPM 1) and the eccentric amount of the drum 40 is
sensed while the drum 40 is rotated (S660).

[0119] When the eccentric amount of the drum 40 ro-
tating at the first rotational speed (RPM 1) does not ex-
ceed the reference eccentric amount (S670-Y), the drum
40 is continuously rotated at the first rotational speed
(RPM 1) (S680). Subsequently, the cleaning step (S250)
is finished after the lapse of a predetermined time.
[0120] When the eccentric amount of the drum 40 ro-
tating at the first rotational speed (RPM 1) exceeds the
reference eccentric amount (S670-N), the rotation of the
drum 40 is stopped, and the cleaning step (S250) is fin-
ished.

[0121] As is apparent from the above description, the
washing machine according to the present invention has
the following effects.

[0122] First, it is possible to remove contaminants or
scale from the inner circumferential surface of the tub
and the outer circumferential surface of the drum.
[0123] Second, it is possible to easily clean the tub
without using an additional tub cleaning device.

[0124] Third, it is possible to clean the tub at a high
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success rate.

[0125] Fourth, it is not necessary to use any special
detergent for tub cleaning. Even if necessary, it is possi-
ble to effectively clean the tub using a small amount of
such detergent, whereby it is possible to clean the tubin
an environmentally friendly manner.

[0126] Fifth, itis possible to clean the inside surface of
the door and the gasket simultaneously with the cleaning
of the inner circumferential surface of the tub and the
outer circumferential surface of the drum.

[0127] Although the exemplary embodiments have
beenillustrated and described as above, of course, it will
be apparent to those skilled in the art that the embodi-
ments are provided to assist understanding of the present
invention and the present invention is not limited to the
above described particular embodiments, and various
modifications and variations can be made in the present
invention without departing from the scope of the present
invention as defined by the claims, and the modifications
and variations should not be understood individually from
the viewpoint or scope of the present invention.

Claims

1. A method of controlling a washing machine (1) com-
prising:

a spin-drying step (S100) of accelerating the
drum (40) performed at the last stage of the
washing cycle to remove moisture from laundry
received in the drum (40);

a water supply step (S210) of supplying wash
water into a tub (30) while rotating a drum (40)
ata water supply rotational speed, the drum (40)
being decelerated to the water supply rotational
speed when the spin-drying step is finished, and
then the drum (40) starts to be rotated at the
water supply rotational speed;

an acceleration step (S230) of accelerating the
drum (40) and sensing an eccentric amount of
the drum (40) after the water supply step; and
a cleaning step (S251, S253) of rotating the
drum (40) such that the wash water cleans an
inner circumferential surface of the tub (30) while
being circulated along the inner circumferential
surface of the tub (30) by a rotational force of
the drum (40) and setting a rotational speed of
the drum (40) based on the sensed eccentric
amount.

2. The method according to claim 1, wherein the clean-
ing step comprises:

a first cleaning step (S253) of setting the rota-
tional speed of the drum (40) to a first rotational
speed when the sensed eccentric amount ex-
ceeds a reference eccentric amount; and
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a second cleaning step (S251) of setting the ro-
tational speed of the drum (40) to a second ro-
tational speed, which is higher than the first ro-
tational speed, when the sensed eccentric
amount is equal to or less than the reference
eccentric amount.

3. The method according to claim 2, wherein:

the first cleaning step (S253) comprises rotating
the drum (40) at the first rotational speed such
that the wash water forms a circulating current
for cleaning the inner circumferential surface of
the tub (30) while being circulated along the in-
ner circumferential surface of the tub (30) by a
rotational force of the drum (40) when the
sensed eccentric amount exceeds a reference
eccentric amount; and

the second cleaning step (S251) comprises ro-
tating the drum (40) at the second rotational
speed, which is higher than the first rotational
speed, such that the wash water forms the cir-
culating current when the sensed eccentric
amount is equal to or less than the reference
eccentric amount.

4. The method according to claim 2 or 3, wherein the
first rotational speed is higher than the water supply
rotational speed and is lower than a resonance fre-
quency of a transient period, which is defined as a
predetermined rotational speed range including one
or more resonance frequencies at which resonance
occurs depending on the system of the washing ma-
chine (1).

5. The method according to claim 4, wherein the sec-
ond rotational speed is higher than the resonance
frequency of the transient period.

6. The method according to any one of claims 2 to 5,
wherein, at the first cleaning step (S253), the eccen-
tric amount of the drum is sensed.

7. The method according to claim 6, wherein the first
cleaning step (S253) is finished when the eccentric
amount of the drum (40) sensed at the first cleaning
step (S253) exceeds the reference eccentric
amount.

8. The method according to any one of claims 1 to 7,
wherein, at the water supply step (S210), the eccen-
tric amount of the drum (40) is sensed, the drum (40)
is accelerated based on the sensed eccentric
amount, and it is determined whether the cleaning
step is to be performed.

9. Themethodaccordingtoclaim8, anditis determined
whether the first cleaning step (S253) or the second
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cleaning step (S251) is to be performed.

The method according to any one of claims 1 to 9,
wherein the water supply rotational speed is a min-
imum rotational speed at which the laundry moving
along the drum (40) is prevented from being sepa-
rated from the inner circumferential surface of the
drum (40) due to a centrifugal force.

The method according to to any one of claims 1 to
10, wherein, at the water supply step (S210), the
wash water is supplied into the tub (30) up to a pre-
determined water level, and a drainage pump (71)
is turned off.

The method according to claim 11, wherein, at the
cleaning step (S251, S253), the drainage pump (71)
is turned off in order to prevent the wash water sup-
plied at the water supply step from being discharged.

The method according to claim 11 or 12, wherein the
predetermined water level is equal to or greater than
a height from a lower end of the tub to a lower end
of the drum (40).

Patentanspriiche

1.

Verfahren zur Steuerung einer Waschmaschine (1),
mit:

einem im letzten Abschnitt des Waschzyklus
durchgefiihrten  Schleuder-Trocknungsschritt
(S100) zum Beschleunigen der Trommel (40),
um Feuchtigkeit aus der in der Trommel (40)
aufgenommenen Wasche zu entfernen;

einem Wasserzufuhrschritt (S210), bei dem ei-
nem Bottich (30) Waschwasser zugefihrt wird,
wahrend eine Trommel (40) mit einer Wasser-
zufuhr-Drehzahl gedreht wird, wobei die Trom-
mel (40) auf die Wasserzufuhr-Drehzahl ver-
langsamt wird, wenn der Schleuder-Trock-
nungsschritt beendet ist, und danach die Trom-
mel (40) beginnt, mit der Wasserzufuhr-Dreh-
zahl gedreht zu werden;

einem Beschleunigungsschritt (S230), bei dem
die Trommel (40) beschleunigt wird und ein Ex-
zenterbetrag der Trommel (40) nach dem Was-
serzufuhrschritt erfasst wird; und

einem Reinigungsschritt (S251, S253), bei dem
die Trommel (40) gedreht wird, so dass das
Waschwasser eine Innenumfangsflache des
Bottichs (30) reinigt, wahrend es entlang der In-
nenumfangsflache des Bottichs (30) durch eine
Drehkraft der Trommel (40) umgewalzt wird,
und eine Drehzahl der Trommel (40) auf der
Grundlage des erfassten Exzenterbetrags ein-
gestellt wird.
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2. Verfahren nach Anspruch 1, wobei der Reinigungs-

schritt aufweist:

einen ersten Reinigungsschritt (S253), bei dem
die Drehzahl der Trommel (40) auf eine erste
Drehzahl eingestellt wird, wenn der erfasste Ex-
zenterbetrag einen Referenz-Exzenterbetrag
Uberschreitet; und

einen zweiten Reinigungsschritt (S251), bei
dem die Drehzahl der Trommel (40) auf eine
zweite Drehzahl eingestellt wird, die hoéher als
die erste Drehzahl ist, wenn der gemessene Ex-
zenterbetrag gleich oder kleiner ist als der Re-
ferenz-Exzenterbetrag.

3. Verfahren nach Anspruch 2, wobei:

der erste Reinigungsschritt (S253) das Drehen
der Trommel (40) mit der ersten Drehzahl auf-
weist, so dass das Waschwasser einen Um-
walzstrom zum Reinigen der Innenumfangsfla-
che des Bottichs (30) bildet, wahrend es entlang
derInnenumfangsflache des Bottichs (30) durch
eine Drehkraft der Trommel (40) umgewalzt
wird, wenn der erfasste Exzenterbetrag einen
Referenz-Exzenterbetrag Uberschreitet; und
der zweite Reinigungsschritt (S251) das Drehen
der Trommel (40) mit der zweiten Drehzahl auf-
weist, die hoher als die erste Drehzahl ist, so
dass das Waschwasser den Umwalzstrom bil-
det, wenn der erfasste Exzenterbetrag gleich
oder kleiner ist als der Referenz-Exzenterbe-
trag.

Verfahren nach Anspruch 2 oder 3, wobei die erste
Drehzahl hdher als die Wasserzufuhrdrehzahl und
niedriger als eine Resonanzfrequenz einer Uber-
gangsperiode ist, die als vorgegebener Drehzahlbe-
reich definiert ist, der eine oder mehrere Resonanz-
frequenzen enthalt, bei denen in Abhangigkeit vom
System der Waschmaschine (1) eine Resonanz auf-
tritt.

Verfahren nach Anspruch 4, wobei die zweite Dreh-
zahl héher als die Resonanzfrequenz der Uber-
gangsperiode ist.

Verfahren nach einem der Anspriiche 2 bis 5, wobei
im ersten Reinigungsschritt (S253) der Exzenterbe-
trag der Trommel gemessen wird.

Verfahren nach Anspruch 6, wobei der erste Reini-
gungsschritt (S253) beendet wird, wenn der im ers-
ten Reinigungsschritt (S253) gemessene Exzenter-
betrag der Trommel (40) den Referenz-Exzenterbe-
trag Uberschreitet.

Verfahren nach einem der Anspriiche 1 bis 7, wobei



10.

1.

12.

13.

23 EP 3 290 561 B1 24

im Wasserzufuhrschritt (S210) der Exzenterbetrag
der Trommel (40) erfasst wird, die Trommel (40) auf
der Grundlage des erfassten Exzenterbetrags be-
schleunigt wird, und bestimmt wird, ob der Reini-
gungsschritt durchzufiihren ist.

Verfahren nach Anspruch 8, wobei bestimmt wird,
ob der erste Reinigungsschritt (S253) oder der zwei-
te Reinigungsschritt (S251) durchgefiihrt werden
soll.

Verfahren nach einem der Anspriiche 1 bis 9, wobei
die Wasserzufuhr-Drehzahl eine minimale Drehzahl
ist, bei der aufgrund einer Zentrifugalkraft verhindert
wird, dass sich die Wasche, die sich entlang der
Trommel (40) bewegt, von der inneren Umfangsfla-
che der Trommel (40) abtrennt.

Verfahren nach einemder Anspriiche 1 bis 10, wobei
im Wasserzufiihrschritt (S210) dem Bottich (30) das
Waschwasser bis zu einem vorgegebenen Wasser-
stand zugeflhrt wird, und eine Entwasserungspum-
pe (71) abgeschaltet wird.

Verfahren nach Anspruch 11, wobei die Entwasse-
rungspumpe (71) im Reinigungsschritt (5251, S253)
abgeschaltet wird, um zu verhindern, dass das im
Wasserzufuhrschritt zugefiihrte Waschwasser ab-
gelassen wird.

Verfahren nach Anspruch 11 oder 12, wobei der vor-
bestimmte Wasserstand gleich oder gréRer ist als
eine Hohe von einem unteren Ende des Bottichs zu
einem unteren Ende der Trommel (40).

Revendications

1.

Procédé de commande d’'une machine a laver (1)
comprenant :

une étape d’essorage (S100) consistant a ac-
célérer le tambour (40) réalisée au dernier stade
du cycle de lavage pour enlever de I'humidité
de linge recgu dans le tambour (40) ;

une étape d’alimentation en eau (S210) consis-
tant a alimenter en eau de lavage une cuve (30)
tout en faisant tourner un tambour (40) a une
vitesse de rotation d’alimentation en eau, le tam-
bour (40) étant décéléré a la vitesse de rotation
d’alimentation en eau lorsque I'étape d’essora-
ge est finie, puis le tambour (40) commence a
tourner a la vitesse de rotation d’alimentation en
eau ;

une étape d’accélération (S230) consistantaac-
célérer le tambour (40) et a capter une quantité
d’excentrique du tambour (40) aprés I'étape
d’alimentation en eau ; et
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2,

3.

4.

5.

une étape de nettoyage (S251, S253) consistant
afaire tourner le tambour (40) de sorte que I'eau
de lavage nettoie une surface circonférentielle
intérieure de la cuve (30) tout en étant mise en
circulation le long de la surface circonférentielle
intérieure de la cuve (30) par une force de rota-
tion du tambour (40) et a régler une vitesse de
rotation du tambour (40) d’aprésla quantité d’ex-
centrique captée.

Procédé selon larevendication 1, dans lequel I'étape
de nettoyage comprend :

une premiere étape de nettoyage (S253) con-
sistant a régler la vitesse de rotation du tambour
(40) a une premiere vitesse de rotation lorsque
la quantité d’excentrique détectée dépasse une
quantité d’excentrique de référence ; et

une seconde étape de nettoyage (S251) con-
sistant a régler la vitesse de rotation du tambour
(40) a une seconde vitesse de rotation, qui est
plus élevée que la premiere vitesse de rotation,
lorsque la quantité d’excentrique captée est in-
férieure ou égale a la quantité d’excentrique de
référence.

Procédé selon la revendication 2, dans lequel :

la premiére étape de nettoyage (S253) com-
prend la rotation du tambour (40) a la premiere
vitesse de rotation de sorte que 'eau de lavage
forme un courant de circulation pour nettoyer la
surface circonférentielle intérieure de la cuve
(30) tout en étant mise en circulation le long de
la surface circonférentielle intérieure de la cuve
(30) par une force de rotation du tambour (40)
lorsque la quantité d’excentrique captée dépas-
se une quantité d’excentrique de référence ; et
la seconde étape de nettoyage (S251) com-
prend la rotation du tambour (40) a la seconde
vitesse de rotation, qui est plus élevée que la
premiére vitesse de rotation, de sorte que I'eau
delavage forme le courant de circulation lorsque
la quantité d’excentrique captée est inférieure
ou égale a la quantité d’excentrique de référen-
ce.

Procédé selon la revendication 2 ou 3, dans lequel
la premiére vitesse de rotation est plus élevée que
la vitesse de rotation d’alimentation en eau et est
plus basse qu’une fréquence de résonance d’une
période transitoire, qui est définie en tant que plage
de vitesses de rotation prédéterminée comportant
une ou plusieurs fréquences de résonance auxquel-
les une résonance se produit en fonction du systéeme
de la machine a laver (1).

Procédé selon la revendication 4, dans lequel la se-
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conde vitesse de rotation est plus élevée que la fré-
quence de résonance de la période transitoire.

Procédé selon I'une quelconque des revendications
2 a5, danslequel, a la premiere étape de nettoyage
(S253), la quantité d’excentrique du tambour est
captée.

Procédé selon la revendication 6, dans lequel il est
mis fin a la premiere étape de nettoyage (S253) lors-
que la quantité d’excentrique du tambour (40) captée
ala premiére étape de nettoyage (S253) dépasse la
quantité d’excentrique de référence.

Procédé selon I'une quelconque des revendications
1 a7, dans lequel, a I'étape d’alimentation en eau
(S210), la quantité d’excentrique du tambour (40)
est captée, le tambour (40) est accéléré d’'aprés la
quantité d’excentrique captée, et il est déterminé si
I'étape de nettoyage doit étre réalisée.

Procédé selon la revendication 8, et il est déterminé
si la premiére étape de nettoyage (S253) ou la se-
conde étape de nettoyage (S251) doit étre realisée.

Procédé selon I'une quelconque des revendications
1a9, danslequella vitesse de rotation d’alimentation
en eau est une vitesse de rotation minimale a laquel-
le le linge se déplacgant le long du tambour (40) est
dans l'incapacité de se détacher de la surface cir-
conférentielle intérieure du tambour (40) en raison
d’une force centrifuge.

Procédé selon I'une quelconque des revendications
1 a 10, dans lequel, a I'étape d’alimentation en eau
(S210), 'eau de lavage est fournie dans la cuve (30)
jusqu’aun niveau d’eau prédéterminé, etune pompe
de vidange (71) est désactivée.

Procédé selon la revendication 11, dans lequel, a
I'étape de nettoyage (S251, S253), la pompe de vi-
dange (71) est désactivée afin d’empécherI'évacua-
tion de I'eau de lavage fournie a I'étape d’alimenta-
tion en eau.

Procédé selon larevendication 11 ou 12, danslequel
le niveau d’eau prédéterminé est supérieur ou égal
a une hauteur d’'une extrémité inférieure de la cuve
a une extrémité inférieure du tambour (40).
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